A randomized partial cross-over clinical trial of two intravenous techniques for outpatient conservative dentistry was performed in 61 patients. Subanaes'thetic incremental doses of Althesin were used at 52 sessions and a single sedative dose of diazepam at 45 sessions. Each technique produced similar cardiovascular and respiratory changes. With Althesin, recovery after operation was more rapid and there was some evidence of a stronger anxiolytic effect and of less frequent and less severe thrombophlebitis. In contrast, Althesin was sometimes associated with jaw tremor or shivering and was less frequently mentioned by those patients who expressed a strong preference for one of the two techniques.
The pleasant induction of anaesthesia and rapid recovery associated with Althesin (Hannington-Kiff, 1972) suggests its suitability for outpatient use. It has a sparing effect on respiration when used in high dose (Hall, Whitwam and Morgan, 1973) , it is metabolized rapidly (Child et al., 1972) , and it is not associated with emetic sequelae (Carson et al., 1972) .
These observations suggested that subanaesthetic doses given intermittently would produce sedation comparable to that produced by a single treatment of diazepam. There is rapid recovery from propanidid, used on a similar basis, but some patients developed tachycardia during treatment and some thrombophlebitis afterwards (Cossham and Dixon, 1973) .
Intravenous diazepam has gained widespread recognition as an acceptable and safe sedative for anxious patients requiring dental treatment (Dundee and Keilty, 1969; Dixon, Hatt and Rowse, 1972) . Patients are very satisfied with the technique, but prolonged drowsiness occurs. Diazepam and its hypnotic metabolites are known to circulate for about 12 h after injection.
A randomized controlled trial of the partial crossover type was devised to compare subanaesthetic incremental doses of Althesin with a single injection of diazepam, following the format of Cossham and Dixon (1973) . The objectives were:
(1) To compare changes in pulse, arterial pressure and arterial oxygen saturation during treatment. (2) To compare the quality of the conditions for operation. (3) To compare the extent and rate of recovery during the first half-hour following dental treatment. (4) To compare the patients' opinions of their treatment and its after-effects by questionnaire.
METHOD
All the patients were undergoing conservative dentistry and were selected either from the waiting list of the Charles Clifford Dental Hospital or by referral through the Student Health Service. The aims of the trial were explained to them and those who had experienced intravenous sedation for outpatient dentistry previously or who were under the age of 16 were excluded. All patients had been examined medically and were considered fit for general anaesthesia. They had fasted as for a general anaesthetic and, during treatment, reclined fully in the dental chair.
Planning of treatment
At the medical assessment visit the dental surgeon assessed whether one or two treatment sessions were required, and the number of cavities which had to be prepared at each session. The arterial systolic pressure, pulse rate and body weight were noted. This was followed by the first of a repeated series of simple recovery tests (deletion of p's (Dixon and Thornton, 1973) ). Where possible, treatment sessions were planned 1 week apart with a further brief visit 1 week later for completion of a questionnaire on altitudes and after-effects, for the recovery test and polishing of fillings (without sedation).
When a patient arrived for the first (or only) treatment he was allocated randomly to sedation with either Althesin or diazepam. At the second session (where necessary) the alternative was used, the patients having previously been warned that they might notice some slight difference.
Techniques of sedation
Althesin. An indwelling needle (Abbott Butterfly 21) was inserted into a suitable vein in the dorsum of the hand or forearm. Up to 2.5 ml of Althesin was injected initially and the effect on sleepiness, slowing of speech and response to commands was observed. Further incremental doses were limited to 0.5 ml. With both Althesin and diazepam, the aim was to cause drowsiness while maintaining a co-operative and responsive patient.
Diazepam. Not more than 0.3 mg/kg of diazepam (Valium) was given slowly at the rate of 5 mg/min into an antecubital vein until the patient became drowsy but rousable.
Following either technique a local anaesthetic was injected when sedation was established. The operating team ensured that verbal contact with the patient was maintained throughout the procedure. Because of the difference between the techniques a "blind" administration was not feasible.
Operating conditions
The dental surgeon assessed six aspects of the operating conditions: (1) ease of administration of the local anaesthetic; (2) ease of access; (3) patient movement; (4) tongue movement; (5) salivation; (6) overall impression. These were classified as good, bad or intermediate. Notes were also made by the dental surgeon or anaesthetist of any adverse reactions such as excessive shivering, tremor, retching or other upset.
Monitoring
The systolic arterial pressure was measured by an East-Radcliffe automatic recorder with the cuff on the left arm. The standard lead II e.c.g. was recorded and allowed measurement of the pulse rate. Oxygen saturation was measured using a Waters XP3 ear oximeter.
Measurements of arterial pressure, pulse and oxygen saturation were made by a monitoring technician (S. W.), (1) before the sedative; (2) 1 min after sedation was established; (3) 1 min after the injection of the local anaesthetic; (4) at 5-min intervals during treatment.
Recovery tests
The patient was asked to cross out, in 3 min, the letter p on a specially designed sheet containing lines of jumbled letters.
The test was made at the medical assessment visit, and before each treatment session and at 10, 20, and 30 min after the end of the dental treatment. It was repeated at the final visit when no sedation was used. Thus, some patients performed the test on as many as 10 occasions.
This test has been shown to give a good assessment of recovery of motor function and perception following sedation for dental treatment (Dixon and Thornton, 1973) .
Attitudes and after-effects
A questionnaire was completed by the patient 1 week after each treatment session. The condition of the vein on examination, and any other patient observations were noted as that time.
RESULTS

General
Twenty-eight patients received diazepam at their first session and 33 received Althesin (table I). The mean age of all the patients was 26 yr and the mean weight was 68 kg; 36 were female. In the group who received Althesin first there was a smaller proportion of both males and patients who were thought by the dental surgeon to be anxious about their dental treatment. Thirty-six patients had a second session of treatment on the alternative drug, yielding for analysis 45 diazepam sessions and 52 Althesin sessions (table II) .
The mean total dose of diazepam was 15.3 mg (SD 3.1) giving a mean dose per kg of body weight of 0.23 mg (SD 0.05). The mean total dose of Althesin was 5.4 ml (SD 2.1) and the mean dose per kg body weight was 0.08 ml (SD 0.03).
Operating conditions
Because of the subjective nature of the assessment of operating conditions, table II shows separately the sessions of each dental surgeon. The top half of the table shows the number of sessions at which various aspects of the operating conditions were classified as "intermediate" or "bad". The only differences arose from surgeon B who found Althesin more difficult on all counts. Althesin was associated with more sideeffects: 25 reports in 19 patients included jaw tremor (10), hand tremor (2) and shivering (5). There was no specific provision for the recording of verbal contact and respiratory obstruction, but the latter was noted at both sessions in one particular patient. The only other side-effect reported with diazepam was excessive salivation in one patient. With Althesin verbal contact was lost undoubtedly, following the initial dose, at many sessions (see Discussion).
Monitoring
There were no detectable differences between the drugs in respect of cardiovascular or respiratory changes while sedation and local anaesthesia were being established or during the dental treatment (table III) . With each drug, about one-third of the sessions were associated with a monitored arterial pressure change of 20 mm Hg or more, a pulse rate change of 20 beat/min or more, or a decrease in oxygen saturation of 5% or more.
Recovery test
The mean values for all the patients for the letter deletion test (number of lines completed in 3 min) at each period of testing are shown in figure 1. The results of 14 patients who had complete test data on all 10 occasions and who had Althesin at the first session followed by diazepam are shown as one trace. The other trace relates to the 18 who had diazepam first. No data are shown for patients who attended one session only, or who failed to return for the final visit.
On each trace there are four points constituting the learning curve as determined by the unsedated performance at the assessment visit and immediately before treatment at the first and second sessions and at the return visit.
The average reduction from this curve in the number of lines completed in 3-min periods at 10, 20 and 30 min after leaving the dental chair was greater following diazepam than following Althesin.
A greater proportion of patients had recovered at 10 min after leaving the chair following Althesin (37%) than after 30 min following diazepam (29%) (table IV). The recovery criterion for an individual patient was based on a comparison with the previous two unsedated values of the deletion test, "recovery" being a score at least as great as the larger of the two values recorded on the two most recent unsedated tests. The recovery rate at 20 and 30 min may be very slightly overestimated in both groups because of a greater learning effect than that reported by Dixon and Thornton (1973) when the tests are repeated at such close intervals. This effect could be minimized by varying the design of the sheet of jumbled letters on the three occasions (10, 20 and 30 min).
The bottom half of table IV shows the recovery rates for all the diazepam and all the Althesin sessions at which 36 patients were treated with both drugs in turn. (The figure shows only 32 patients because four of the 36 did not return for the final visit.) The similarity between the respective mean time intervals (for example, from the start of sedation to taking test) indicates that any differences in recovery rates are not biased as a result of different time intervals.
The method of assessing the statistical significance of the differences in recovery among the 36 patients is shown in table V. Thus by 10 min after the end of dental treatment, there were 12 patients who had recovered following one session but not the other; in each case the more rapid recovery followed Althesin (P< 0.01). Similarly, there was a significant difference at 20 min (F<0.05) and at 30 min (P<0.01).
Questionnaire
The replies to the 10 questions in the attitude questionnaire at 1 week after each session are in table VI. A smaller proportion of patients were "a little worried" or "very anxious" before the second session than before the first (question 1), suggesting that their first experience of intravenous sedation influenced their attitudes. Most patients felt more relaxed immediately after the injection (Q 2), and (not surprisingly, in the light of the response to Q 1), this was most marked at the first session. Althesin was apparently more effective in this respect.
With both drugs patients recalled only vague memories of their dental treatment (Q 3), but only a few reported forgetfulness, said to last about 2 h, after leaving the hospital (Q 6). Five of these had received diazepam, and one had received Althesin. Drowsiness, lasting 2 or 3 h, was the commonest after-effect, following over half the diazepam and less than half the Althesin sessions (Q4). Unsteadiness, lasting about an hour after leaving hospital, was reported after just over one-third of the diazepam sessions and just under one-third of the Althesin sessions (Q 5). There were thirteen reports (34%) of arm soreness from 38 replies to Q 7 following diazepam, and 7 (15%) from 46 following Althesin (x 2 with Yates' correction = 3.2; P> 0.05). In a greater proportion of these reports following diazepam, the soreness was said to be a nuisance to the patients, and the median duration was longer following diazepam (about 3 days) than following Althesin (1£ days). Three of the 13 reports following diazepam were confirmed, by the anaesthetist, as thrombophlebitis of the venepuncture site (though one of the 13 patients was not examined) compared with only one of the seven following Althesin (all seven patients were examined).
Other after-effects are shown against Q 8 in table VIA.
Thirty-four out of 38 replies following diazepam and 37 out of 47 following Althesin indicated that the patient thought the experience of intravenous sedation was worthwhile and would ask for it again (Q 9). When pressed to give a preference for one or the other ("first" or "second"), four patients could not choose between the two (Q10, table VI B). Unequivocal replies from 27, 17 (63%) preferred the first sedative; 10 (37%) preferred diazepam (Q 10). Although neither of these percentages differs significantly from 50%, a preference for the first sedative is in agreement with the findings of Cossham and Dixon (1973) . Whereas 10 of the 15 preferences for diazepam were "strong", only four out of the 12 for Althesin were said to be so. That is, of 14 "strong" preferences, 10 were for diazepam (binomial distribution; P> 0.05, not significant). For patients in whom diazepam was also the first drug to be administered, six of the seven "strong" preferences were for diazepam.
DISCUSSION
This investigation shows that Althesin can be used satisfactorily in subanaesthetic dosage as a sedative. With the technique described its anxiolytic action was at least as effective as that of diazepam.
The reports of the operating conditions suggest that the administration of local anaesthesia and access for the procedure may be less easy in some patients receiving Althesin than in those receiving diazepam. This may be because the initial dose of Althesin was as much as 2.5 ml, and it was inevitable that verbal contact would be lost sometimes at "induction". Thus, in some cases, the dentist would be delayed until consciousness had returned and the patient was able to co-operate. Shivering, jaw tremor and other occasional side-effects occurred in almost half the patients who received Althesin.
Any sedative may impair laryngeal competence. In this trial most patients appeared, to the anaesthetist, capable of clearing secretions and saliva efficiently with no evidence of laryngeal irritation. However, freedom from contamination of the tracheobronchial tree could not be guaranteed. Since Althesin is primarily an i.v. induction agent it was essential to assess the state of sedation continuously.
Oxygen saturation and cardiovascular measurements did not indicate any severe problems but, as with subanaesthetic dosage of propanidid for dentistry (Cossham and Dixon, 1973) and i.v. induction and sedative agents in general, the incremental method is unsafe without the constant attention of an anaesthetist to determine the state of sedation. Indeed, even in the presence of an anaesthetist, verbal contact was lost with some patients in this trial, following the initial dose. Tests after operation and questionnaires on after-effects completed 1 week later showed that patients recovered more quickly after Althesin, and since it has been shown that outpatients are unreliable in adhering to instructions about how to conduct themselves after operation (Ogg, 1972) , the drug provides a distinct advantage to both the patient and the medical attendant.
A variety of observations on the incidence, severity and duration of post-injection arm pain and of confirmed cases of thrombophlebitis examined by the anaesthetist suggest that Althesin may offer some advantages over diazepam, though any of the observations taken singly could have arisen by chance.
A careful analysis of the stated preferences for one or other drug, in relation to the order in which they were administered and the "strength" of the preferences, suggests that diazepam may be more popular, though again no single aspect of this analysis is statistically significant. 
SUMARIO
Se llevo a cabo en 61 pacientes una prueba clinica al azar, parcialmente entrecruce, de dos tecnicas intravenosas para pacientes externos de odontologia conservativa. Se usaron dosis en aumento de Altesin en 52 sesiones y una dosis sedativa simple de diazepam en 45 sesiones. Cada una de las tecnicas produjo alteraciones cardiovasculares y cambios respiratorios. Con Althesin, la recuperation tras la operation fue mas rapida y hubo cierta evidencia de un efecto ansiolitico mas intenso, y de una tromboflebitis menos frecuente y de menor severidad. Como contraste, Althesin fue asociado en ocasiones con temblor mandibular o estremecimientos, y fue mencionado con menor frecuencia por aquellos pacientes que expresaron una fuerte preferencia por una de las dos tecnicas.
